Evidence for a substrate-binding subsite in ribonuclease T1. Crystal structure of the complex with two guanosines, and model building of the complex with the substrate guanylyl-3',5'-guanosine.
The enzyme ribonuclease T1 cleaves single-stranded RNA at the 3'-side of guanosine. The structure of the complex with two guanosines has been analyzed at 1.8-A resolution and refined to a crystallographic R value of 14.0%. One guanosine occupies the guanosine recognition site as observed in previously analyzed complexes of ribonuclease T1 with guanosine phosphates. The other is bound to a base-unspecific subsite marking the binding locus of the nucleoside 3'-proximal to guanosine in a cleavable RNA chain. The positions of the guanosine bound to the recognition site and of the guanine base at the subsite were used to guide model building of the substrate guanylyl-3',5'-guanosine bound to the active site of ribonuclease T1. After energy minimization and a 7-ps stochastic dynamics simulation, a plausible model of the enzyme-substrate complex was obtained which may serve as a reference point in consideration of the mechanisms of RNA hydrolysis by ribonuclease T1.